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0 “Warped” braneworld metric:
de Sitter slices

N\

ds® = a*(w) [dw{— dt? + 62tha_3§}
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[0 Background field equations and boundary conditions:
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[1 Einstein-Hilbert action with scalar field:
s - Mg/\/——gd% [R— (Vo) —2V(p)}
MY [ V=qd's (K] +Ue)}

0 Bulk Einstein and scalar field equations:

oV

1
Ry — §Rguv =Ty, UOp= 30

[0 Bulk scalar field stress-energy tensor:

1
Tww = @upu + {_§(V90)2 - V(W)} Juv

] Induced metric and extrinsic curvature:

dab = eéba) el(/b)guua Kab = e?a) e(yb) Vuny
[1 Junction conditions at the branes:
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4 A

[0 Four dynamical variables: {a,gp, g—;, ‘%}

[0 Phase space dimension can be reduced to three
0 H = 0 trajectories form two-dimensional surface

[0 Boundary conditions form one-dimensional curve

Phase Portrait:
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4 A

[0 Scalar metric perturbations:

ds® = a(w)? [(1 + 2®)dw? + (1 + 27)ds]]
[0 Mode decomposition:

(I)(:EA) — Z (I)m(w)Qm(ta f)

4DQm — m2Qm

[0 Linearized Einstein equations:

2
(a*®) = §a2cp’5<p
/
3m? +4H?
(ﬁ,&p) — (1__m +/2 )a<I>
© 2 o

[0 Can be combined into Schrodinger form:

u, + <m2 +4H? — Veff(w))um =0

3 3/2 1"
Um = \/;—G(P, P, Vet = 5+
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1 Holonomic basis and unit normal:
L oxH

€la) = e (ﬁ a 55) ny = a<1 + @, _£,a5z>
0 Induced metric is conformally flat:
do® = a*(1 — ®) [—dt* + *M"'d7?]

[] EXxtrinsic curvature:
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[1 Junction conditions across the brane:
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[0 Use bulk equations to rewrite as:
3m? + 4H? a’®d
2 040/2 a2V’

A ¥ a’ 1
2 wa o 4; + G,Uj:

[0 Rigid stabilization limit:
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[0 Self-adjoint boundary value problem:

DY = —(gY") + fY = \gY,

Y(we) =0
1 1
f:_7 g =3 5 )\=m2—|—4H2
a sap’
[0 Rigorous lower and upper bounds:
0 <\ < [ FDF dw
[ gF? dw

[0 Taking a trial function F' = 1:

f dw
[ gdw

~—

0< A\ <

[0 Lowest mass eigenvalue:

2
mg

——

dw
—4H? < m? < —4H?+ 2 J %
3f a§0/2

\ Negative mass means instability!
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2 Solutions
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Inflating braneworlds
are hard to stabilize!

] Gravitational wave modes:

[0 Scalar (“radion”) modes:

—4H?

0 Non-linear braneworld dynamics:
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